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Gastrointestinal and colonic malignancies in children are rarely documented and almost always are
diagnosed at an advanced stage of the disease with poor prognosis and outcomes. Due to rarity and
paucity of data on these tumors and low index of suspicion among clinicians, these tumors are usually
diagnosed at an advance stage. Therefore, the objective of this report is to present an eight-year-old male
child with mucinous adenocarcinoma of recto-sigmoid colon with metastasis to the duodenum, liver,
retro-peritoneal spaces and the anterior abdominal wall and sixteen-year-old female patient with poorly
differentiated adenocarcinoma of the transverse colon with metastasis to the duodenum, omentum,
mesentery, small intestine, visceral and parietal peritonea (carcinomatosis). Both patients had Duke’s
stage D tumors. Both patients were operated on at children surgical unit of Murtala Mohammad
Specialist Hospital, Kano in northern Nigeria. Diagnosis, surgical management and outcomes are dis-
cussed. Review of selected literature and management reﬂections of this rare fatal lesion in children are
presented.
 2014 The Authors. Published by Elsevier Inc.Open access under CC BY-NC-ND license.Pediatric gastrointestinal malignant tumors are rare that
represent less than 2% of all neoplasm in children [1e3]. Though
colorectal malignant tumors are common among adults, only about
1% of these tumors are seen among patients less than 30 years of
age [4,5]. Few cases of colonic cancers are documented in children
of less than 20 years of age with vague clinical presentations
[1,6e14]. Though there are documented cases of colonic malig-
nancies in the very early age of life and even during fetal devel-
opmental stage [15,16], nonetheless, these are generally rare entity
in pediatric population with poor prognosis attributed to delays in
diagnosis [3,17e21]. Therefore, suspicion of gastro-intestinal/).
 Inc. Open access under CC BY-NC-NDcolonic cancer in children should be considered in the cause of
treating the very young patients with unusual gastrointestinal and
or colonic symptoms.1. Case 1
An 8-year-old boy presented with a colostomy to our centre.
Historically, the patient had occasional abdominal pains, con-
stipation alternating with bloody and watery stool at the age of six
years. These complaints were managed and treated as a case of
diarrheal disease/inﬂammatory bowel disease (IBD) in various
health facilities for more than a year. At the age of seven years,
abdominal pains intensiﬁed and became more frequent in associ-
ation with slight abdominal distention. Diagnosis of enterocolitis/
IBD was made and subsequently managed as such by various
physicians at different health facilities. At that stage, routine clinical license.
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abdominal ultra-sound scanning were reported as normal. At the
age of 8 years, the patient presented with signs and symptoms of
acute intestinal obstruction and diagnosis of intussusception was
made which prompted emergency laparatomy. On revision, a ﬁrm,
huge recto-sigmoid mass was identiﬁed. Sample of the mass was
taken for biopsy and colostomy was performed. The biopsy result
revealed mucinous adenocarcinoma. The patient was resuscitated
and received oxaliplatin and capecitabine as chemotherapy. Three
months after rehabilitation, he was re-evaluated for re-laparatomy
and tumor resection at our center.
Clinical digital rectal examination (PR) showed normal anal
sphincter. However, a hard solid mass was encountered at about
7 cm from the anal oriﬁce.
Routine investigations including blood counts, urinalysis/mi-
croscopy, stool microscopy, stool occult blood and Chest X-ray were
essentially normal. Abdominal ultra-sound scanning suggested
slight hepatomegaly and pelvic adhesions. Rectosigmoidoscopy
using a 3 cm diameter rigid scope could not pass beyond 7 cm from
the anal oriﬁce due to resistance from the colonic mass obstructing
the lumen. Colonoscopy showed portion of the descending colon,
transverse colon and ascending colon as grossly normal while the
recto-sigmoid area was blocked by a mass. Loopogram/Ba-enema
showed complete rectal blockage by a mass (Fig. 1).
Abdominal CT-scan identiﬁed a thick solid mass occupying the
entire rectum and inﬁltrating posterior part of the bladder (Fig. 2).
Duodenal metastasis was also seen (Fig. 3).
Gastroduodenoscopy identiﬁed a solid mass at the right lateral
aspect of the duodenum. Biopsy was taken and histology conﬁrmed
metastatic deposit.
Cystoscopy was carried out which showed an inﬂamed mucosal
layer of the bladder. No mass, erosion or any deposits within the
bladder were seen.
Patient was prepared for sphincter reserving tumor resection. At
laparatomy, massive intraabdominal adhesions worst at the pelvic
region were encountered with metastases to the liver, duodenum
and retroperitoneal spaces. Gentle revision and mobilization of the
tumor was carried out. The tumor was dissected out from the
bladder wall and other pelvic structures with subsequent anal-
sphincter saving pull-through.
Duodenotomy was done and a solitary metastasis enucleated.
The liver was revised with enucleation of visible metastatic de-
posits. Lympho-dissections were carried out. Wound was closed in
layers.Fig. 1. Rectal blockage due to spacMacro-specimen: A solid cartilage-like dusky mass measuring
about 20 cm in length and 6 cm in diameter (Fig. 4).
Histology report showed mucinous adenocarcinoma (Fig. 5).
Post-operative period was uneventful.
On the 7th post-operative day, the patient was placed for
chemotherapy in the form of 5-ﬂuorouracil 500 mg/m2 weekly plus
leucovorin 400 mg/m2 weekly for 6 weeks of each 8 weeks cycle
plus oxaliplatin 85 mg/m2 administered on alternate weeks (week
1, 3, and 5) of each 8 weeks cycle. Patient had a total of 3 cycles of
chemotherapy that were well tolerated.
Six months after surgery, general abdominal computer tomog-
raphy (CT-abdomen) was reported normal (Fig. 6).
On the eleventh month post-surgery, the patient reported a
complaint of abdominal discomfort and slight distention. Repeat
general abdominal ultra-sound scanning revealed gross ascites
with smooth hepatomegaly. Peritoneal aspirate did not reveal any
tumor cells.
Fifteenmonths post-operatively, parents of the patient opted for
an alternative surgical/medical opinion at a foreign country and
since then they were lost to follow-up.
2. Case 2
A 16-year-old female patient was admitted into our unit with
complaints of severe generalized abdominal pain and distention,
vomiting, inability to pass adequate gas and stool for 15 days. From
history, there was complaint of feeling of incomplete emptying of
the colonic contents for more than three years. Bowel habit was
said to be irregular with occasional constipation starting from the
age of 7 years. Patient and parents denied history of hematochezia
and/or watery stool. The abdominal pain was said to be chronic
mostly at the hypochondria for more than 8 years. The patient had
series of gastroduodenoscopy that were reported as chronic
gastritis/duodenitis and was given anti-ulcer regimens.
Due to the frequent complaints of constipation, she was given
laxatives occasionally at various health facilities.
On examining the patient, mild dehydration was noted with
slight non-tender abdominal distention which was tympanic to
percussion. Hyperactive bowel sounds were also noted on auscul-
tation. Per-rectal (PR) digital examination revealed normal anal
sphincter, empty rectum with normal regular and smooth mucosal
lining. No mass was encountered.
After resuscitation, routine clinical examination including total
blood counts, urinalysis/microscopy, stool microscopy, stool occulte occupying lesion (arrows).
Fig. 2. CT-abdomen: Thick (solid) mass occupying the entire rectum inﬁltrating the posterior part of bladder (arrows).
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normal range. Abdominal X-ray showed normal pattern of gas
distribution. General abdominal ultra-sound scanning suggested
gaseous distention. Chest X-ray was normal.
Decompressive nasogastric (NG) tube was inserted which
drained non-offensive bilious ﬂuid. Barium-enema revealed mass
occupying 3/4 of the transverse colon up to the hepatic ﬂexure
(Fig. 7a). Colonoscopy revealed normal rectum, sigmoid and
descending colon with a mass obliterating lumen of transverse
colon.
Esophagogastroscopy was reported as erosive reﬂux disease,
antral gastritis with pool of retained food and bile from delayed
gastric emptying. Duodenum was reported normal.
Barium-meal was done and it showed ﬁlling defect at the hor-
izontal part of the duodenum (Fig. 7b).
The patient was prepared for surgery: Tumor resection.
A midline laparotomy was affected. On revision of the intra-
abdominal organs, a huge mass of the transverse colon wasFig. 3. Duodenal metastasis (arrow).identiﬁed (Fig. 8a). The liver and pelvic structures appeared normal
while small intestinal tumor inﬁltrates were seen at about two (2),
two and half (2.5) and three (3) meters away from Treitz ligament
(Fig. 8b). Another tumor inﬁltrate was palpated occupying the
horizontal part of the duodena which was ﬁxed and invading the
nearby structures.
Tumour inﬁltrates into the omentum, mesentery, and both
visceral and parietal peritonea were noted.
Omentectomy, lympho-dissections and radical right sided hemi-
colectomy was carried out with end-to-end ileocolic anastomosis.
Portion of the small intestinal inﬁltrates was resected up to the
level of palpable and visually tumor free-zones. An end-to-end
anastomosis was carried out.
A bypass gastrojejunostomy was created.
Intraabdominal drainages were placed and wound was closed in
layers.
Macro-specimen of the tumor showed a solid dirty-grayishmass
obliterating the lumen of the transverse colon with multiple
mesenteric and lymph-nodes invasions (Fig. 8c).
Histology report demonstrated a poorly differentiated adeno-
carcinoma of the colon with metastatic invasions into the omen-
tum, lymph-nodes, small intestine and peritonea (Fig. 9aec).
Patient was referred for chemotherapy three weeks after
surgery.
Seventy three days after surgery, the patient developed signs of
cardio-respiratory distress andwas readmitted tomedical unit withFig. 4. Macro-specimen: A solid tumor mass distorting the intestinal segment and
thickening its wall measuring about 20  6 cm.
Fig. 5. Ulcerated mucosa, submucosal ﬁbrosis with tumor inﬁltrates extending into the muscularis propria (magniﬁcation 4) and tumor cells ﬂoating in a pool of mucin
(magniﬁcation 10).
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the patient died due to cardio-respiratory failure. Autopsy was not
done.3. Discussion
Chronic and recurrent abdominal pains are common complaints
in children and adolescents with difﬁculties and challenges in eval-
uation [22,23]. There are various forms of colonic lesions associated
with chronic abdominal pains which need to be differentiated from
malignant tumors [2,24e26]. However, most of colonic cancers in
children are diagnosed at an advanced stage of the disease [3,6].
Though, there are documented cases and series reports on ma-
lignant colonic tumors in childhood period, but these are generally
rare entities with decreased awareness and unusual unexpected
clinical presentations [5,9,14,27]. Due to its rare nature and infre-
quent presentation to treatment centers, most clinicians do not
suspect colonic cancers in children, hence the importance of early
diagnosis for optimal surgical and medical care [2,4,19]. For these
reasons, oversights are common occurrence and as a result, most of
malignant colonic cancers in children are diagnosed at an advanced
stage of the disease with multiple metastases [3,5,6].Fig. 6. Post-operative abdominal CT-scan showing bladder (arrTo our knowledge, this is the ﬁrst report of colonic cancer in
children with duodenal invasions. Our analysis of previously re-
ported cases and current study identiﬁed ﬁfty eight (58) children
with colonic cancer. Out of the 58 children, more than 75% pre-
sented at a very late stage with poor outcome. In addition, because
of decrease awareness of this disease in pediatric population among
the medical specialists, these categories of patients could not
beneﬁt thorough presurgical evaluations (Table 1). Furthermore,
most of the documented cases were attended to as emergency cases
despite the fact that, there were few signs and symptoms of
gastrointestinal pathology for a variable period of time to suggest
speciﬁc targeted clinical investigations for accurate diagnosis
(Table 2).
In the year 2012, Al-Tonbary et al. [1] in their series report of
three patients from Egypt, emphasized on the need for proper
evaluation of children presenting with unexplained persistent
gastrointestinal symptoms. Oberto et al. in 2004, reported a case of
a 14-year-old girl with malignant peritoneal mesothelioma who
was treated for presumed inﬂammatory bowel disease for pro-
longed period of time. They acknowledged the subtlety to this
diagnosis [28] which reﬂects same pattern in some previously re-
ported cases of intra-abdominal and gastrointestinal cancers in
children.ow), rectum (star), and other anatomical pelvic structures.
Fig. 7. (a) Barium enema (BE) showing a large ﬁlling defect at the mid transverse colon extending to the hepatic plexus (arrow). (b) Barium meal (BM) demonstrating duodenal
ﬁlling defect (arrow).
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ments of the previously reported cases including current study,
digital rectal examination (PR) was done in 11 (18.96%) cases, 22
(37.93%) of plain abdominal X-ray was done, 24 (41.37%) of
abdominal computer tomography, 30 (51.72%) endoscopic evalua-
tion was carried out, 19 (32.75%) contrast barium study was done,
23 (39.65%) of general abdominal ultra-sound scanning (USS) and
one (1.72%) peritoneal tapping. From the above analysis, more than
65% of the patients were not fully evaluated with only 18.96% to
have had per-rectal (PR) digital examination which may be helpful
in evaluation but not absolute locator of the lesion reﬂects on poorFig. 8. (a) Mobilized tumor of the transverse colon (arrow) inﬁltrating the mesentery and ly
macro-specimen: A solid dusky mass measuring 10  9cm obliterating the colonic lumenclinical assessment of children with signs and symptoms of colonic
lesions.
Sonia Salas-Valverde et al. in their analysis of 11 patients,
pointed out the importance of intensive clinical investigations. They
elaborated on colonoscopy with 50% sensitivity and did not detail
ﬁndings of other modalities [19].
Presenting complaints of children with colonic cancers varies.
Abdominal discomfort, pains and distention constitute the main
signs and symptoms followed by constipation and loose watery
stool. There were also history of nausea, vomiting and hema-
tochezia [17,29,30]. Ascites was seen in some selected cases [13,14].mph nodes. (b) Foci of tumor inﬁltrates on the small intestinal (marked). (c) Dissected
(arrow).
Fig. 9. (a) Tumor cells inﬁltrating and dissecting the muscularis propria of the colon (4). (b) Occasional attempt at acinar formation by tumor cells within the muscularis (10).
(c) Cytological appearance of the cells. They are characterized by ovoid nuclei exhibiting moderate nuclear pleomorphism and hyperchromasia with moderate eosinophilia
cytoplasm. Occasional abnormal mitosis are also noted (40).
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However, literature suggests that, the time from the onset of
symptoms to diagnosis was usually 3 months to 2 years
[3,5,31,32]. Our observations and analysis of the two cases from
our center showed that, meticulous clerking of children withTable 1
Analysis of clinical investigations of reported cases.
No. Reference Cases Types of inv
USS
1 Al-Tonbary et al. [1] 3 I O
II
III
2 Khan et al. [6] 2 I O
II O
3 Driver et al. [39] 1 I
4 Muccillo et al. [40] 1 I O
5 Odike et al. [7] 3 I
II O
III Not stated
6 Chung et al. [8] 1 I
7 Bjoernsen et al. [9] 1 I O
8 Malik et al. [10] 1 I O
9 Takai et al. [11] 1 I Not stated
10 Das et al. [27] 1 I O
11 Borger et al. [12] 1 I
12 Singer et al. [13] 3 I O
II
III
13 Shih et al. [14] 2 I O
II
14 Salas-Valverde et al. [19] 11 Not analyzed
15 Karnak et al. [3] 20 O 10




17 Current study 2 I O
II O
Total (n) 58
USS, ultra sound scanning; BE, barium enema; END, endoscopy; CT, computer tomograpvague abdominal complaints could lead to early diagnosis with
subsequent radical surgery and medical treatment for optimum
outcome.
Gastrointestinal tumors can be in multiples [14,19]. Shih et al. in
2002 reported 2 separate tumors in large intestine in one patient.estigations done
BE END CT X-R PR PT
O O O O
O O
O O O O











O O O O
O 4 Not stated





O O O O O
O O O O O
hy; X-R, X-Ray; PR, per-rectum; PT, peritoneal tapping. Symbol ‘O’ means DONE.
Table 2
Clinical data of reported cases of carcinoma of colon in children.





1 Al-Tonbary et al. [1] 3 I 12 12 2 m
II 13 13 2 m
III 13 13 Not stated
2 Khan et al. [6] 2 I 13 13 5 days
II 16 Not stated Not stated
3 Driver et al. [39] 1 I 12 9 12 m
4 Muccillo et al. [40] 1 I 12 12 5 m
5 Odike et al. [7] 3 I 19 19 3 m
II 17 17 6 weeks
III 19 19 2 weeks
6 Chung et al. [8] 1 I 19 19 1 m
7 Bjoernsen et al. [9] 1 I 17 17 5 m
8 Malik et al. [10] 1 I 11 11 3 m
9 Takai et al. [11] 1 I 11 Not stated Not stated
10 Das et al. [27] 1 I 13 13 15 days
11 Borger et al. [12] 1 I 15 15
12 Singer et al. [13] 3 I 16 16 2 days
II 13 Not stated Not stated
III
13 Shih et al. [14] 2 I 13 13 1 m
II 15 15 1 m
14 Salas-Valverde et al. [19] 11 7e17 Not analyzed
15 Karnak et al. [3] 20 7e13 Not analyzed
16 Blumer et al. [21] 4 I 16 16 9 m
II 14 14 8 m
III 14 14 6 m
IV 15 14 1 yr
17 Current study 2 I 8 6 14 m
II 16 7 9 yrs
Total (n) 58
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intervention in children presenting with signs and symptoms of
gastrointestinal or colonic tumors.
Bjoernsen and Lindsay in their report of a case, emphasizes on
the need to systematically evaluate pediatric patients with recur-
rent, episodic abdominal pain and not to be carried away by the age
of the patient [9].
The etiology of any constipation and chronic abdominal pains
should be deﬁned regardless of the patient age. In this regard, basic
and speciﬁc investigations could establish causes of recurrent
abdominal discomfort due to functional, organic disorders and or
tumors [2].
Diagnosis of colonic tumor was established in our patients prior
to surgery. However, further investigations in relation to chronic
epigastric pains and discomfort revealed duodenal metastatic de-
posit of variable sizes that were operated simultaneously to in-
crease the quality of treatment and to avoid complications that
might arise from duodenal obstructions.
Fewis et al. [32] reported that, delay in diagnosis of colorectal
cancers in children could be as long as 2 years or more, which is in
keeping with our current report.
Mortality rate from colonic carcinoma in children is high [33].
Reports from some studies showed up to 18%e40% of survival rate
could be achieved at Duke’s stage B [19,34] and an early detection
with organ saving procedure can have a good outcome [5,12,21].
5-year survival rate was worse in younger children than in older
patients due to delay in diagnosis and the histological sub-types
[5,35].
Careful selection, painstaking clinical history and adequate
evaluation could form the basis of isolating these categories of
patients at an early stage as noted in our two cases with prolonged
signs and symptoms ranging from 14 months to 9 years. Therefore,
the importance of screening and use of surveillance colonoscopy in
children with signs and symptoms of gastrointestinal lesion shouldbe a focal point in the management of younger patients in order to
achieve optimal results as corroborated by other reports [2,8,36,37].
However, not withstanding the advantages of diagnostic imag-
ing, different serum and stool markers that can point to the diag-
nosis of colon cancers; awareness and early intervention remain to
be the main challenge [5,34,38].4. Conclusion
Signs and symptoms of colonic cancers in children are
frequently overlooked at an early stage due to nonrigorous and
inadequate clinical and diagnostic evaluations leading to advance-
ment of the disease over period of time resulting to poor man-
agement outcomes. A standardized screening protocol for children
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